Intramembrane charge movement restored in dysgenic skeletal muscle by injection of dihydropyridine receptor cDNAs.
The skeletal muscle dihydropyridine (DHP) receptor is essential in excitation-contraction (EC) coupling. The receptor is postulated to be the voltage sensor giving rise to the intramembrane current, termed charge movement. We have now tested this hypothesis using myotubes from mice with the muscular dysgenesis mutation, which alters the skeletal muscle DHP receptor gene and prevents its expression. Our results indicate that charge movement is deficient in dysgenic myotubes but is fully restored following injection of an expression plasmid carrying the rabbit skeletal muscle DHP receptor complementary DNA, strongly supporting the hypothesis that the DHP receptor is the voltage sensor for EC coupling in skeletal muscle. Additionally, our data obtained for normal and chimaeric DHP receptor constructs demonstrate that DHP receptors with widely differing abilities to function as calcium channels and to mediate EC coupling produce very similar charge movements.